Dietary fats modulate methylmercury-mediated systemic oxidative stress and oxidative DNA damage in rats.
We examined the effects of dietary fats on methylmercury (MeHg)-induced systemic oxidative stress and oxidative DNA damage in liver and kidney of male Sprague-Dawley rats. Rats were treated with a casein-based purified isocaloric diet containing 15% by weight soy oil, docosahexaenoic acid (DHA), seal oil, fish oil, or lard for 28 days, and then gavaged with 0, 1, or 3 mg MeHg/kg BW/day for 14 days. Urine was analyzed for 8-hydroxydeoxyguanosine (8-OHdG) and isoprostane, and serum for total antioxidant capacity (TAC). Liver and kidney were analyzed immunohistochemically for 8-OHdG. Both diet and MeHg showed significant main effects on some of these markers. As compared with the vehicle control, 3 mg MeHg/kg BW significantly increased urinary 8-OHdG in the lard group, urinary isoprostane in the DHA, seal oil, and fish oil groups, while significantly decreasing serum TAC in the lard and fish oil groups. In all dietary groups, 8-OHdG positive staining was located mainly in the nuclei of various cell types in liver and kidney. MeHg expressed a significant main increasing effect on 8-OHdG-positive cells in kidney. These results suggest that both dietary fats and MeHg are important mediators of systemic oxidative stress and oxidative DNA damage.